
Editorial

When should ACE inhibitors or warfarin be discontinued after
myocardial infarction?

In the current climate of cost containment, discontinuation
of medications shown to have eYcacy has taken on an
urgency that may not appear appropriate to the individual
clinician when applied to the individual patient. However,
it is often in the patient’s best interest to decrease the
number of medications prescribed. Following a myocardial
infarction, patients are usually discharged on multiple
medications including â adrenergic receptor blockers,
angiotensin converting enzyme (ACE) inhibitors, aspirin,
and lipid lowering agents. Polypharmacy is a national
health issue that increases the risk of medication errors in
formulation or dosage by the prescriber, the pharmacist or
the patient, and increases the likelihood of drug interac-
tion. Polypharmacy also decreases patient compliance with
the medical regimen.1 2 Cost is a factor for many patients
and one that may be underappreciated by physicians. In
addition, no drug is without side eVects. Discontinuation
of a medication removes the possibility of untoward side
eVects, although at the same time eliminates the possibility
of any further therapeutic benefit. It is this risk benefit
analysis that must be applied to each patient’s situation to
determine appropriate pharmacotherapy. Hitherto, no
studies have specifically addressed the appropriate timing
for discontinuation of ACE inhibitors or warfarin after
myocardial infarction, nor are any likely to be performed in
the future. Thus these recommendations are necessarily
speculative and rely on inferences drawn from the large
clinical trials, as well as on of the natural history of
ventricular remodelling and thrombus formation.

The case for ACE inhibitors
The case for ACE inhibition after myocardial infarction
appears ironclad. A large meta-analysis established the
eYcacy of early administration with oral ACE inhibitors in
the treatment of unselected patients with acute myocardial
infarction.3 A 7% relative reduction in 30 day mortality was
observed, with the higher risk subgroups obtaining the
greatest benefit. Other studies of patients with sympto-
matic congestive heart failure or reduced ejection fraction
after myocardial infarction have demonstrated a greater
relative reduction in mortality (15–25%) in the treated
groups.4–6 The SAVE (survival and ventricular enlarge-
ment) trial showed a 19% relative reduction in total
mortality at the end of follow up in patients with ejection
fractions lower than 40% but with no clinical heart failure.
The survival advantage was not evident until one year, but
the survival curves diverged throughout the remainder of
the follow up.7

The initial impetus for the use of ACE inhibitors after
myocardial infarction derived from animal data demon-
strating an attenuation of the remodelling process after
large infarctions. Echocardiographic studies confirmed a
similar phenomenon in patients.8 ACE inhibitors may
reduce postinfarction mortality by additional mechanisms.
The incidence of myocardial infarction in patients with
congestive heart failure was decreased in the treatment
group in the SOLVD (studies of left ventricular dysfunc-
tion) trial.9 Sudden cardiac death was also lower in the
ACE inhibition group in a meta-analysis of clinical trials.10

The anti-ischaemic eVects of this class of drugs have been
postulated to be caused by a myriad of systemic and local
actions including inhibition of neurohormonal activation,
prevention of myocytolysis produced by endogenous
angiotensin II, and a decrease in vasoconstriction through
the action of increased bradykinin concentrations. ACE
inhibitors have recently been suggested to play a more
direct role in modulating the atherosclerotic process by
increasing endothelium derived relaxing factor (EDRF),
prostacyclin, and local PAl-1 production.11 Given the salu-
tary eVects of ACE inhibition on cardiac events other than
remodelling, there is an argument to be made for their long
term use in patients at high risk for recurrent cardiac
events. However, the side eVects of ACE inhibitors can
develop at any time during treatment, not only at the
initiation of therapy. Hypotension, hyperkalaemia, renal
insuYciency, dizziness, syncope, and cough are consist-
ently more frequent in the treatment group in the large
clinical trials.9 Angioedema may also develop later in the
course of ACE inhibitor treatment, requiring discontinua-
tion of the drug.

Predischarge echocardiographic assessment of left ven-
tricular function adds prognostic information beyond that
obtained by analysis of clinical demographics or laboratory
variables. A low risk subgroup of patients without heart
failure, diabetes or uncontrolled hypertension, and with
small infarctions and relatively preserved left ventricular
function, should have ACE inhibition discontinued at six
weeks. This would include those patients with ejection
fractions greater than 45% (as determined by echocardio-
graphy) and without anterior or apical wall motion abnor-
malities. Meta-analysis has demonstrated benefit of ACE
inhibitors administered early postinfarction (on day 1) in
these patients, but there is little evidence that continuation
of the medication beyond six weeks is eYcacious.3 In the
higher risk patient, ACE inhibitors can be justified for up to
one year. The echocardiographic substudy of the SAVE
trial showed no further attenuation of progressive left ven-
tricular remodelling beyond this time period. The recently
published HOPE (heart outcomes prevention evaluation)
study demonstrated benefit of ACE inhibition in high risk
patients older than 55 years, even in the absence of heart
failure and decreased ejection fraction. This patient popu-
lation had a high incidence of diabetes and those destined
to develop diabetes. However, the results support the pro-
longed use of ACE inhibitors in patients with multiple risk
factors for cardiovascular disease.12 We would reserve
indefinite treatment with ACE inhibitors only in those
subgroups who are likely to benefit from the medication for
other reasons: patients with symptomatic heart failure,
patients with diabetes, particularly with nephropathy, and
hypertensive patients who have achieved normotensive
control on these agents. Use of ACE inhibitors should
never preclude treatment with â blockers in postinfarction
patients in whom long term benefit has been well
established.
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Left ventricular thrombus formation
While ventricular remodelling is a universal process after
myocardial infarction, left ventricular thrombus formation
is not. The incidence of left ventricular thrombus detected
by routine echocardiography appears to be declining in
recent studies compared to historical controls. While
previously reported to occur in up to 25% of patients with
acute Q wave myocardial infarctions and 40% of patients
with anterior infarctions, one recent study found an
incidence as low as 3.7% in patients who had received
thrombolytic agents and early anticoagulation.13 Other
studies have shown a less dramatic decrease in the
prevalence of ventricular thrombus in the thrombolytic era,
but a definite eVect of combination treatment with unfrac-
tionated or low molecular weight heparin in addition to
thrombolysis in reducing the appearance of thrombus on
echocardiography.14 15 Attenuation of ventricular dilatation
and aneurysm formation with ACE inhibition may also
play a role in the decreased incidence. Many of the studies
of left ventricular thrombus have included small numbers
of patients. A meta-analysis of patients with anterior myo-
cardial infarction supported the conclusion that anticoagu-
lation did reduce the risk of thrombus formation and
embolisation. Furthermore, the vast majority of left
ventricular thrombi visualised on echocardiography
resolved within three months on anticoagulation.16

Postinfarction patients at high risk for adverse cardiovas-
cular events may be identified on a predischarge echocar-
diogram by their increased left ventricular volume. Patients
with anterior myocardial infarction and significant wall
motion abnormality or aneurysm and those with definite
thrombus should be anticoagulated. There is no evidence
that anticoagulation longer than three months will decrease
the risk of embolic events, and the risks of chronic anti-
coagulation with warfarin are well known. Two groups of
patients should be considered for longer term treatment.
Both the SOLVD17 and SAVE18 trials demonstrated benefit
of chronic anticoagulation in patients with ejection
fractions of 35% or lower. It is also diYcult to justify
discontinuing anticoagulation in a patient with a “high
risk” thrombus. The protruding, mobile thrombus adja-
cent to an area of hyperkinesis has a high likelihood of
embolisation.19 A randomised study of anticoagulation in
patients with a high risk thrombus will never be done
because of ethical considerations. A reasonable strategy is
to repeat an echocardiogram at three months after myocar-
dial infarction and continue warfarin only in those patients
with a high risk thrombus, left ventricular aneurysm or
severely reduced ejection fraction.

Echocardiography provides important information that
allows appropriate adjustment of medication after myocar-
dial infarction beyond the clinically described high risk
group of patients with overt heart failure after anterior
infarctions and those with diabetes, and postinfarction
ischaemia. Thus, ACE inhibitors can be safely discontin-
ued at six weeks, and warfarin at three months, in many
patients. Patients who are likely to benefit from more pro-
longed treatment can be identified as those with high risk
clinical characteristics, including age over 55 years and a
history of diabetes, hyperlipidaemia or hypertension. Simi-

larly, those patients identified echocardiographically as
having severely reduced left ventricular function (left ven-
tricular ejection fractions of less than 35%), extensive wall
motion abnormalities or thrombus may benefit from
prolonged treatment with warfarin and ACE inhibitors.
This strategy allows the directing of resources to patients
most likely to benefit, and avoidance of serious side eVects
and costs with the others.
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